FPGA-based real-time multichannel neural dataset generation by Schäffer, László et al.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
IEEE Catalog Number: 
ISBN: 
CFP17ECC-POD 
978-1-5386-3975-7 
2017 European Conference on 
Circuit Theory and Design 
(ECCTD 2017) 
Catania, Italy 
4 – 6 September 2017 
 
 
 
 
 
 
 
Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP17ECC-POD 
ISBN (Print-On-Demand):  978-1-5386-3975-7 
ISBN (Online):   978-1-5386-3974-0 
ISSN:                            2472-467X 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 
 
 
TABLE OF CONTENTS 
 
 
 
DOES SHEAR STRESS CHANGE THE WAY IN WHICH AU NANOPARTICLES AFFECT 
ENDOTHELIAL CELL VIABILITY?................................................................................................................................ 1
I. Fortunati ; V. Weber ; C. Ferrante ; C. Fede ; L. Petrelli ; R. De Caro ; G. Albertin 
 
A 6.5 TO 15.1 GHZ ULTRA-WIDEBAND SIGE LC VCO WITH 80 % CONTINUOUS TUNING 
RANGE................................................................................................................................................................................... 5
Tom Drechsel ; Niko Joram ; Frank Ellinger 
 
INVESTIGATIONS OF SWITCHING PHENOMENA IN PT/HFO2/TI/PT MEMRISTIVE 
DEVICES ............................................................................................................................................................................... 9
Bartłomiej Garda ; Krzysztof Kasiński ; Maciej Ogorzalek ; Zbigniew Galias 
 
THE RECURSIVE BATCH LEAST SQUARES FILTER: AN EFFICIENT RLS FILTER FOR 
FLOATING-POINT HARDWARE ................................................................................................................................... 13
Pietro Monsurrò ; Alessandro Trifiletti 
 
EFFECT OF LEVY TYPE LOAD FLUCTUATIONS ON THE STABILITY OF SINGLE 
MACHINE INFINITE BUS POWER SYSTEMS ............................................................................................................ 17
Serpil Yılmaz ; Ferit Acar Savacı 
 
A LARGE SIGNAL NON QUASI STATIC MODEL OF PRINTED ORGANIC TFTS AND 
SIMULATION OF CMOS CIRCUITS ............................................................................................................................. 21
Antonio Valletta ; Matteo Rapisarda ; Sabrina Calvi ; Luigi Mariucci ; Guglielmo Fortunato 
 
A NOVEL AND SYSTEMATIC IMPLEMENTATION OF THERMOMETER-CODED CURRENT-
MODE DAC ......................................................................................................................................................................... 25
Mika Grönroos ; Ari Paasio 
 
PERFECT RECONSTRUCTION FILTERS FOR 4-CHANNELS TIME-INTERLEAVED ADC 
AFFECTED BY MISMATCHES....................................................................................................................................... 29
Felice Rosato ; Pietro Monsurrò ; Alessandro Trifiletti 
 
DENSITY RELATED OPERATIONAL LIMIT IN THE LIMITER PHASE OF WENDELSTEIN 7-
X ............................................................................................................................................................................................ 33
G. Fuchert ; S. Bozhenkov ; R. Burhenn ; M. Jakubowski ; H. Niemann ; E. Pasch ; T. Sunn Pedersen ; D. Zhang ; 
R. C. Wolf ; G. A. Wurden 
 
OTA-C REALIZATION OF PIλ BRAKE AND THROTTLE CONTROLLERS FOR 
AUTONOMOUS VEHICLES ............................................................................................................................................ 37
Ilias Dimeas ; Costas Psychalinos ; Ahmed Elwakil ; Aleksei Tepljakov 
 
A HIGH LINEARITY LNA USING 180 NM CMOS TECHNOLOGY FOR S-BAND ................................................ 41
Alican Çağlar ; Mustafa Berke Yelten 
 
AREA-ELFICIENT INTERLAYER SIGNAL PROPAGATION IN 3D IC BY INTRODUCING 
ELECTRON SPIN............................................................................................................................................................... 45
Sanghamitra Debroy ; Amit Acharyya ; Shiv Govind Singh ; Swati Ghosh Acharyya 
 
DESIGN-SPACE EXPLORATION OF ULTRA-LOW POWER CMOS LOGIC GATES IN A 28 NM 
FD-SOI TECHNOLOGY.................................................................................................................................................... 49
Marten Vohrmann ; Philippe Geisler ; Thorsten Jungeblut ; Ulrich Rückert 
 
INTEGRATED MIXED MODE NEURAL NETWORK IMPLEMENTATION .......................................................... 53
J. A. Martínez-Nieto ; M. T. Sanz-Pascual ; N. J. Medrano-Marqués 
 
NOISE ANALYSIS OF A BJT-BASED CHARGE PUMP FOR LOW-NOISE PLL APPLICATIONS ..................... 57
Debashis Dhar ; P. T. M. van Zeijl ; D. Milosevic ; H. Gao ; P. G. M. Baltus 
 
FPGA-BASED REAL-TIME MULTICHANNEL NEURAL DATASET GENERATION .......................................... 61
László Schäffer ; Zoltán Nagy ; Zoltán Kincses ; Richard Fiáth 
 
CHAOTIC SYSTEM DESIGN WITH QUADRATIC NONLINEARITIES VIA SWITCHED STATE 
CONTROLLED-CELLULAR NEURAL NETWORKS.................................................................................................. 65
Enis Günay ; Kenan Altun 
 
A PERFORMANCE COMPARISON STUDY OF PROGRAMMABLE PLATFORMS: FPAA AND 
FPGA IMPLEMENTATION OF COOK COMMUNICATION SYSTEM ................................................................... 69
Enis Günay ; Kenan Altun 
 
A LIGHTWEIGHT DIGITAL SYSTEM FOR THE PROBABILISTIC CHARACTERIZATION OF 
TRUE RANDOM BIT GENERATORS ............................................................................................................................ 73
Tommaso Addabbo ; Ada Fort ; Marco Mugnaini ; Valerio Vignoli 
 
HIGH-SPEED EXPLICIT NONLINEAR MODEL PREDICTIVE CONTROL .......................................................... 77
Alberto Oliveri ; Matteo Lodi ; Marco Storace 
 
A CMOS LOW-POWER WIDELY PROGRAMMABLE ACTIVE RC FILTER BASED ON A 
HYBRID CS/D NETWORK ............................................................................................................................................... 81
A. Márquez ; J. Pérez-Bailón ; P. A. Martínez ; B. Calvo ; N. Medrano ; J. A. Martínez-Nieto ; M. T. Sanz-Pascual 
 
OVERVIEW OF INSTRUMENTATION AND CONTROL IN THE NEUTRAL BEAM TEST 
FACILITY............................................................................................................................................................................ 85
A. Luchetta ; G. Manduchi ; C. Taliercio ; A. Rigoni ; N. Pomaro ; M. Moressa ; S. Dal Bello ; L. Grando ; M. 
Battistella ; F. Paolucci ; C. Labate 
 
ELMORE DELAY IN THE FRACTIONAL ORDER DOMAIN ................................................................................... 89
Ahmed Soltan ; Ahmed G. Radwan ; Alex Yakovlev 
 
MODELING SPATIOTEMPORAL COMPLEXITY DURING PLASMA INSTABILITIES..................................... 93
C. Corradino ; A. Buscarino ; L. Fortuna ; A. Murari 
 
HARDWARE DESIGN OF A WEARABLE ECG-SENSOR: STRATEGIES IMPLEMENTATION 
FOR IMPROVING CMRR AND REDUCING NOISE ................................................................................................... 97
Federica Lacirignola ; Eros Pasero 
 
FRACTIONAL-ORDER DISPR MODEL FOR THE AIDS EPIDEMIOLOGICAL DYNAMICS .......................... 101
A. M. Attia ; D. M. Zahran ; M. M. Abdelwahab ; N. A. Mohamed ; A. M. AbdelAty ; A. G. Radwan 
 
COORDINATE ROTATION AND VECTOR CROSS PRODUCT BASED HARDWARE 
ACCELERATOR FOR ND FASTICA ............................................................................................................................ 105
Swati Bhardwaj ; Shashank Raghuraman ; Amit Acharyya 
 
FRACTIONAL-ORDER MATHEMATICAL MODEL FOR CHRONIC MYELOID LEUKAEMIA .................... 109
S. Fahmy ; A M. El-Geziry ; E. Mohamed ; A. M. AbdelAty ; A. G. Radwan 
 
UVM-BASED VERIFICATION OF ECC MODULE FOR FLASH MEMORIES ..................................................... 113
Giuseppe Visalli 
 
MEMRISTIVE CNN FOR TRAJECTORY RECOGNITION...................................................................................... 117
Zbigniew Szymański ; Stanisław Jankowski 
 
FUNCTIONAL CHAINING MECHANISM ALLOWING DEFINABLE MODELS OF 
ELECTRONIC DEVICES................................................................................................................................................ 121
David Černý ; Josef Dobeš ; Václav Navrátil 
 
A CHAOTIC SWITCHED-CAPACITOR CIRCUIT FOR CHARACTERISTIC CMOS NOISE 
DISTRIBUTIONS GENERATION.................................................................................................................................. 125
Norberto Pérez-Prieto ; Manuel Delgado-Restituto ; Ángel Rodríguez-Vázquez 
 
FREQUENCY ANALYSIS OF GENERALIZED TIME-FRACTIONAL TELEGRAPHER'S 
EQUATION ....................................................................................................................................................................... 129
Stevan M. Cvetićanin ; Milan R. Rapaić ; Dušan Zorica 
 
FAST EVALUATION OF MAGNETIC FIELDS WITH MULTIPOLE METHOD IMPLEMENTED 
ON FPGA ........................................................................................................................................................................... 133
András Kiss ; Zoltán Nagy ; György Csaba 
 
MODIFIED DISTRIBUTED ARITHMETIC BASED LOW COMPLEXITY CNN 
ARCHITECTURE DESIGN METHODOLOGY........................................................................................................... 137
Madhuri Panwar ; J. Padmini ; Venkatasubrahmanian ; Amit Acharyya ; Dwaipayan Biswas 
 
ELEGANT COMPUTATION OF PHASE-DETECTOR CHARACTERISTICS OF BPSK COSTAS 
LOOP WITH NON-SINUSOIDAL SIGNALS................................................................................................................ 141
N. V. Kuznetsov ; G. A. Leonov ; S. M. Seledzhi ; M. V. Yuldashev ; R. V. Yuldashev 
 
IMPACT OF NON-IDEALITIES ON PASSIVE POLYPHASE FILTER PERFORMANCE................................... 145
A. D. Martínez-Pérez ; J. Morte ; F. Aznar ; C. Sánchez-Azqueta ; S. Celma 
 
ADIABATIC FLIP-FLOPS AND SEQUENTIAL CIRCUIT DESIGN USING NOVEL 
RESETTABLE ADIABATIC BUFFERS ........................................................................................................................ 149
Sachin Maheshwari ; V. A. Bartlett ; Izzet Kale 
 
INVESTIGATING THE STRUCTURAL PROPERTIES OF ER-ES PN MODEL TO DEFINE 
LIVENESS OF THE SYSTEM ........................................................................................................................................ 153
S. Deshmukh ; K. Sarda ; S. Sutavani ; S. Wagh 
 
THERMAL ANALYSIS OF HIGH POWER LEDS USING DIFFERENT PCB MATERIALS ............................... 157
Shusmitha Kyatam ; Pedro Camacho ; Luís Rodrigues ; Luís Nero Alves ; Joana Catarina Mendes ; Mónica 
Carvalho Figueiredo 
 
SELF-TIMED CONTROL OF MULTIPHASE SWITCHED CAPACITOR CONVERTERS ................................. 161
Sergey Mileiko ; Alexander Kushnerov ; Danil Sokolov ; Alex Yakovlev 
 
DELAY ESTIMATION AND MEASUREMENT CIRCUIT FOR A HIGH-SPEED CMOS 
CLOCKED COMPARATOR........................................................................................................................................... 165
L. Cron ; P. Laugier ; P. Maris Ferreira ; Filipe Vinci dos Santos ; Philippe Benabes 
 
A NOVEL POWER ANALYSIS ATTACK RESILIENT ADIABATIC LOGIC WITHOUT 
CHARGE SHARING ........................................................................................................................................................ 169
Himadri Singh Raghav ; Viv A. Bartlett ; Izzet Kale 
 
LOW-POWER SWITCHED-CAPACITOR CONVERTER DESIGN TECHNIQUES FOR SMALL 
IOT SYSTEMS .................................................................................................................................................................. 173
Wanyeong Jung ; Dennis Sylvester ; David Blaauw 
 
A NONUNIFORM QUANTIZER FOR HARDWARE IMPLEMENTATION OF NEURAL 
NETWORKS...................................................................................................................................................................... 177
Rosa Altilio ; Antonello Rosato ; Massimo Panella 
 
GENERALIZED INDIRECT S-PARAMETER MEASUREMENT METHOD OF N-PORTS 
CIRCUIT USING T-PARAMETER OF (M, N)-PORTS FIXTURE ............................................................................ 181
Yuya Kojima ; Toshikazu Sekine ; Yasuhiro Takahashi 
 
ON THE DYNAMICS OF ACCELERATED OBSERVERS IN SPECIAL RELATIVITY....................................... 185
P. Martins ; L. Nero Alves ; J. C. Mendes 
 
ENERGY CALCULATION OF MMFF94 FORCE FIELD ON GPU (SPECIAL SESSION ON 
ARRAY COMPUTING SYSTEMS AND APPLICATIONS) ....................................................................................... 189
Ádám Jász ; Ádam Rák ; György Cserey 
 
COMPLEX DYNAMICS IN CIRCUITS WITH MEMRISTORS................................................................................ 193
A. Ascoli ; R. Tetzlaff ; M. Biey ; L. O. Chua 
 
DESIGN OF ROBUST PSEUDO-RESISTORS WITH OPTIMIZED FREQUENCY RESPONSE.......................... 197
D. Palomeque-Mangut ; J. L. Ausín ; F. Duque-Carrillo ; Guido Torelli 
 
AN ANALYTICAL APPROACH FOR MAXIMUM POWER POINT CALCULATION FOR 
PHOTOVOLTAIC SYSTEM ........................................................................................................................................... 201
A. Laudani ; G. M. Lozito ; V. Lucaferri ; M. Radicioni ; F. Riganti Fulginei ; A. Salvini ; Salvatore Coco 
 
FRACTIONAL ORDER PI CONTROL OF A GIMBAL PLATFORM ...................................................................... 205
Riccardo Caponetto ; Maria Gabriella Xibilia 
 
A CHAOTIC TIME-DELAY SYSTEM BASED DIGITAL RNG AND INTEGRATED 
AUTONOMOUS TEST SUITE........................................................................................................................................ 209
Ramazan Yeniçeri ; Alptekin Vardar ; Erdem Çil ; Latif Akcay ; Emre Göncü ; Müştak E. Yalçın 
 
VOLTAGE GAIN-CONTROLLED THIRD-GENERATION CURRENT CONVEYOR AND ITS 
ALL-PASS FILTER VERIFICATION ........................................................................................................................... 213
Norbert Herencsar ; Aslihan Kartci ; Jaroslav Koton ; Georgia Tsirimokou ; Costas Psychalinos 
 
CANONICAL SWITCHED CAPACITOR CONVERTERS. COMMENTS, COMPLEMENTS, AND 
REFINEMENTS ................................................................................................................................................................ 217
Marek S. Makowski ; Alexander Kushnerov 
 
BENDING EFFECTS IN A FLEXIBLE DUAL GATED GRAPHENE FET: A VERILOG-A MODEL 
IMPLEMENTATION ....................................................................................................................................................... 221
N. Yogeswaran ; Z. Tang ; V. Vinciguerra ; R. Dahiya 
 
ROLE OF GLYCOCALYX IN ATTENUATION OF SHEAR STRESS ON ENDOTHELIAL 
CELLS: FROM IN VIVO EXPERIMENTS TO MICROFLUIDIC CIRCUITS ........................................................ 225
Ilenia Battiato ; Daniel Tartakovsky ; Pedro Cabrales ; Marcos Intaglietta 
 
CURRENT CONVEYORS IN CURRENT-MODE CIRCUITS APPROXIMATING FRACTIONAL-
ORDER LOW-PASS FILTER ......................................................................................................................................... 229
Jaroslav Koton ; Jan Jerabek ; Norbert Herencsar ; David Kubanek 
 
CURRENT FEEDBACK OPERATIONAL AMPLIFIER BASED TWO-PORT FREQUENCY 
EQUALIZER ..................................................................................................................................................................... 233
Roman Sotner ; Jiri Petrzela ; Ondrej Domansky ; Tomas Dostal 
 
REALIZATION OF ELEMENTARY CELLULAR AUTOMATA WITH RANDOM MINIMAL 
MEMORY .......................................................................................................................................................................... 237
Emre Göncü ; Müştak E. Yalçın 
 
EMULATING CNN WITH TEMPLATE LEARNING ON FPGA .............................................................................. 241
Erdem Köse ; Müştak E. Yalçın 
 
COMPACT MOS-RC VOLTAGE-MODE FRACTIONAL-ORDER OSCILLATOR DESIGN............................... 245
Aslihan Kartci ; Norbert Herencsar ; Jaroslav Koton ; Costas Psychalinos 
 
MINIMAL DECENTRALIZED CONTROL IN A DROSOPHILA-INSPIRED WALKING ROBOT..................... 249
Paolo Arena ; Luca Patane ; Enrico Turco 
 
AN AUTOMATIC DYNAMIC RANGE ADAPTATION ALGORITHM FOR CAPACITIVE 
SENSOR INTERFACE CIRCUITS................................................................................................................................. 253
Tuan Minh Vo ; Akira Matsuzawa 
 
INSECT INSPIRED SPATIAL-TEMPORAL CELLULAR PROCESSING FOR FEATURE-
ACTION LEARNING ....................................................................................................................................................... 257
Paolo Arena ; Luca Patane ; Angelo Spinosa 
 
CABLING DNA-BASED ARCHIVAL STORAGE SYSTEMS THROUGH MICROFLUIDIC 
NETWORKS...................................................................................................................................................................... 261
Alfio Lombardo ; Giacomo Morabito ; Marco Reno 
 
TRANSFORMATION TECHNIQUES APPLIED TO A TAO MEMRISTOR MODEL TO ENABLE 
STABLE DEVICE SIMULATIONS ................................................................................................................................ 265
Vasileios Ntinas ; Alon Ascoli ; Ronald Tetzlaff ; Georgios Ch. Sirakoulis 
 
SPINTRONIC NANOSCILLATORS FOR UNCONVENTIONAL CIRCUITS ......................................................... 269
Damir Vodenicarevic ; Alice Mizrahi ; Nicolas Locatelli ; Julie Grollier ; Damien Querlioz 
 
A NEW MULTIPLE CIPHERING SCHEME FOR IMPROVING RANDOMNESS ................................................ 273
M. Garcia-Bosque ; A. Pérez ; C. Sánchez-Azqueta ; S. Celma 
 
SIMULATION STUDY OF JUNCTIONLESS SILICON NANORIBBON FET FOR HIGH-
PERFORMANCE PRINTABLE ELECTRONICS ........................................................................................................ 277
William Taube Navaraj ; Nivasan Yogeswaran ; Vincenzo Vinciguerra ; Ravinder Dahiya 
 
SYNCHRONIZATION BETWEEN TWO CHAOTIC MEMRISTOR CIRCUITS VIA THE FLUX-
CHARGE ANALYSIS METHOD.................................................................................................................................... 281
Fernando Corinto ; Mauro Forti 
 
A NOVEL TECHNIQUE FOR STUDYING CHAOS USING AN ELECTRONIC CIRCUIT BASED 
ON OP-AMPS .................................................................................................................................................................... 285
Umer Shahid ; Muhammad Ali Shafique ; Sajid Iqbal ; Muhammad Salman 
 
OPERATION AND MODELLING OF DIFFUSION-DRIVEN ORGANIC FIELD-EFFECT 
TRANSISTORS FOR HIGH-PERFORMANCE ORGANIC ELECTRONICS.......................................................... 289
Fabrizio Torricelli ; Matteo Ghittorelli ; Zsolt Miklós Kovács-Vajna 
 
GAP ENGINEERING FOR IMPROVED CONTROL OF MEMRISTOR NANOSENSORS................................... 293
Bergoi Ibarlucea ; Larysa Baraban ; Gianaurelio Cuniberti ; Kihyun Kim ; Taiuk Rim ; Chang-Ki Baek ; Alon 
Ascoli ; Ronald Tetzlaff 
 
DETERMINATION OF EDGE OF CHAOS IN HYSTERESIS CNN MODEL WITH MEMRISTOR 
SYNAPSES......................................................................................................................................................................... 297
Angela Slavova ; Galina Bobeva 
 
ON THE VARIABLE STEP SIZE GEAR INTEGRATION METHOD: SUDDEN TIME STEP 
VARIATIONS INDUCE INACCURACY ....................................................................................................................... 301
Federico Bizzarri ; Angelo Brambilla 
 
A MEMS BASED RECTIFIER FOR ENERGY HARVESTING ................................................................................. 305
P. S. Kasargod ; R. Rashidzadeh ; M. Ahmadi 
 
A NOVEL CVNS ADDER WITH MEMRISTIVE ANALOG MEMORY................................................................... 309
Amirali Amirsoleimani ; Majid Ahmadi ; Arash Ahmadi 
 
COMPLETE ANALYSIS OF FIECEWISE-LINEAR RESISTIVE CIRCUITS USING INTEGER 
PROGRAMMING ............................................................................................................................................................. 313
Kiyotaka Yamamura ; Hiroki Takahara 
 
KURAMOTO-LIKE MODEL OF NOISY OSCILLATORS ........................................................................................ 317
Michele Bonnin ; Fabrizio Bonani ; Fabio L. Traversa 
 
VIBRATION ENERGY HARVESTING ENHANCEMENT IN SYSTEMS WITH MODULATED 
NOISE................................................................................................................................................................................. 321
Michele Bonnin ; Fabrizio Bonani ; Fabio L. Traversa 
 
PREVENTING AND MASKING TROJAN CIRCUITS TRIGGERING OUT OF WORKING AREA................... 325
A. Matrosova ; E. Mitrofanov ; S. Ostanin ; I. Kirienko 
 
COMPLEX NETWORKS FOR THE ANALYSIS OF THE SYNCHRONIZATION OF TIME 
SERIES RELEVANT FOR PLASMA FUSION DIAGNOSTICS ................................................................................ 329
T. Craciunescu ; A. Murari ; E. Peluso ; M. Gelfusa ; M. Lungaroni ; P. Gaudio 
 
WEIGHTED ROUNDOFF NOISE AND POLE SENSITIVITY MINIMIZATION SUBJECT TO L2-
SCALING CONSTRAINTS FOR 2-D SEPARABLE-DENOMINATOR DIGITAL FILTERS ................................ 333
Akimitsu Doi ; Yoichi Hinamoto 
 
FULLY INTEGRATED POWER MANAGEMENT: THE MISSING LINK? ........................................................... 337
Michiel Steyaert ; Athanasios Sarafianos ; Nicolas Butzen ; Elly De Pelecijn 
 
DESIGN OF A WOOD TISSUE IMPEDANCE EMULATOR IN MONOLITHIC FORM....................................... 341
Costas Vastarouchas ; Georgia Tsirimokou ; Todd Freeborn ; Costas Psychalinos ; Ahmed Elwakil 
 
RANGE ACCURACY OF SPAD-BASED TIME-OF-FLIGHT SENSORS................................................................. 345
Maik Beer ; Bedrich J. Hosticka ; Olaf M. Schrey ; Werner Brockherde ; Rainer Kokozinski 
 
AN INTRAOPERATIVE IMAGING SYSTEM FOR NEUROSURGICAL THERMOGRAPHY............................ 349
Jan Müller ; Jens Müller ; Benjamin Koch ; Ronald Tetzlaff ; Elisa Böhl ; Christian Schnabel ; Edmund Koch 
 
SUPER CLASS AB TRANSCONDUCTOR WITH SLEW-RATE ENHANCEMENT USING QFG 
MOS TECHNIQUES......................................................................................................................................................... 353
Carlos A. De La Cruz-Blas ; M. Pilar Garde ; Antonio Lopez-Martin 
 
A PLASMA DISCHARGE FAST CONTROL SYSTEM FOR LARGE FUSION REACTORS ............................... 357
Carlo Neri ; Fabio Pollastrone ; Chiara Monti 
 
ADVANCED SKIN LESION DISCRIMINATION PIPELINE FOR EARLY MELANOMA 
CANCER DIAGNOSIS TOWARDS POC DEVICES.................................................................................................... 362
Sabrina Conoci ; Francesco Rundo ; Salvatore Petralta ; Sebastiano Battiato 
 
A NOVEL MICROFLUIDIC SENSING PLATFORM BASED ON MINIATURE RECTANGULAR 
GLASS CAPILLARIES AND OPTICAL READOUT................................................................................................... 366
Giulia Rigamonti ; Sabina Merlo 
 
ANALYSIS AND EXPERIMENTAL VERIFICATION OF A FRACTIONAL-ORDER HARTLEY 
OSCILLATOR................................................................................................................................................................... 370
G. Tsirimokou ; C. Psychalinos ; A. Elwakil ; B. J. Maundy 
 
OSCILLATOR DESIGN CONCEPT USING A SELF-CONSISTENT CARLEMAN 
LINEARIZATION ............................................................................................................................................................ 374
Harry Weber ; Wolfgang Mathis 
 
SYNTHESIS OF FRACTIONAL-ORDER ELEMENTS USING THE RC-EDP APPROACH ................................ 378
Jaroslav Koton ; David Kubanek ; Peter A. Ushakov ; Kirill Maksimov 
 
COLUMN-WISE ROIC DESIGN WITH ON-CHIP CALIBRATION FOR PHOTORESISTIVE 
IMAGE SENSOR .............................................................................................................................................................. 382
Cagatay Ozmen ; Aydin Dirican ; Hieu Nguyen ; Martin Margala 
 
MULTIPHASE TERNARY FIBONACCI 2D SWITCHED CAPACITOR CONVERTERS .................................... 386
Alexander Kushnerov ; Tsorng-Juu Peter Liang ; Alexandre Yakovlev 
 
FINDING ALL SOLUTION SETS OF PIECEWISE-LINEAR INTERVAL EQUATIONS USING 
INTEGER PROGRAMMING.......................................................................................................................................... 390
Kiyotaka Yamamura ; Ryota Watanabe 
 
CURRENT-MODE DIFFERENTIAL CAPACITANCE TO VOLTAGE CONVERTER FOR 
POSITION SENSING ....................................................................................................................................................... 394
G. Ferri ; F. R. Parente ; V. Stornelli 
 
AN ENERGY-EFFICIENT TASK SHARING IN A WIRELESS VITAL DATA COLLECTION 
SYSTEM............................................................................................................................................................................. 398
Takunori Shimazaki ; Masaya Kimoto ; Shinsuke Hara ; Hiroyuki Okuhata 
 
ON THE MULTISTAGE DESIGN OF OPTIMAL-NTF ΔΣ MODULATORS — THE CASE OF 
FRACTIONAL SYNTHESIZERS ................................................................................................................................... 402
Sergio Callegari ; Federico Bizzarri ; Angelo Brambilla 
 
A CMOS AUTOMATIC GAIN CONTROL DESIGN BASED ON PIECE-WISE LINEAR 
EXPONENTIAL AND LOGARITHM CELLS .............................................................................................................. 406
David Moro Frías ; Maria Teresa Sanz Pascual ; Carlos A. De La Cruz Blas 
 
ON-CHIP SWITCHED-CAPACITOR DC-DC CONVERTER IN MEMORY TECHNOLOGY: 
STATE OF THE ART AND CHALLENGES................................................................................................................. 410
Toru Tanzawa 
 
NOVEL STRAIGHTFORWARD AND EFFECTIVE EXTRACTION METHODOLOGY FOR SIPM 
MODEL PARAMETERS ................................................................................................................................................. 414
D. Marano ; A. D. Grasso 
 
MULTIPLE FRACTIONAL NETWORKS FOR ROBUST CONTROL DESIGN .................................................... 418
Guido Maione 
 
DYNAMICS OF CNN MODEL OF PIEZOELECTRIC SOLIDS WITH NANO-
HETEROGENEITIES ...................................................................................................................................................... 422
Angela Slavova ; Ventisilav Ignatov 
 
DYNAMIC ELEMENT MATCHING IN DIGITAL-TO-ANALOG CONVERTERS WITH CODE-
DEPENDENT OUTPUT RESISTANCE ......................................................................................................................... 426
Muhammad Ammad Siddique ; Enrico Roverato ; Marko Kosunen ; Jussi Ryynänen 
 
PROGRESSES TOWARDS A PROCESSING PIPELINE IN PHOTOPLETHYSMOGRAM (PPG) 
BASED ON SIPMS............................................................................................................................................................ 430
Vincenzo Vinciguerra ; Emilio Ambra ; Lidia Maddiona ; Salvatore Oliveri ; Mario Francesco Romeo ; Massimo 
Mazzillo ; Francesco Rundo ; Giorgio Fallica 
 
APPROXIMATING THE MAXIMUM OF GAUSSIANS BY A GAUSSIAN MIXTURE MODEL 
FOR STATISTICAL DESIGNS....................................................................................................................................... 434
Daiki Azuma ; Shuji Tsukiyama ; Masahiro Fukui 
 
MODELLING OF SPAD-BASED TIME-OF-FLIGHT MEASUREMENT TECHNIQUES..................................... 438
Maik Beer ; Olaf M. Schrey ; Bedrich J. Hosticka ; Rainer Kokozinski 
 
DESIGN OF A LOW-POWER QUADRATURE LC-VCO IN 65 NM CMOS ............................................................ 442
C. Sanchez-Azqueta ; J. Aguirre ; G. Royo ; F. Aznar ; E. Guerrero ; S. Celma 
 
A NOVEL DESIGN OPTIMIZATION FRAMEWORK FOR REGULATED CASCODE 
TRANSIMPEDANCE AMPLIFIERS ............................................................................................................................. 446
G. Piccinni ; G. Avitabile ; G. Coviello ; C. Talarico 
 
SENSITIVITY OF MONOMOLECULAR REACTION NETWORKS: SIGNED FLUX-RESPONSE 
TO REACTION RATE PERTURBATIONS .................................................................................................................. 450
Nicola Vassena 
 
NOVEL MEASUREMENTS SETUP FOR ATTACKS EXPLOITING STATIC POWER USING DC 
PICO-AMMETER............................................................................................................................................................. 454
Davide Bellizia ; Danilo Cellucci ; Valerio Di Stefano ; Giuseppe Scotti ; Alessandro Trifiletti 
 
ELECTROCHEMICAL BIOSENSOR FOR PCR FREE NUCLEIC ACIDS DETECTION: A 
NOVEL BIOSENSOR CONTAINING THREE PLANAR MICROELECTRODES FOR 
MELOCULAR DIAGNOSTIC APPLICATIONS ......................................................................................................... 458
Salvatore Petralla ; Francesco Rundo ; Sabrina Conoci ; Maria L. Di Pietro ; Emanuele L. Sciuto ; Salvo 
Mirabella 
 
MINIATURIZED ELECTROCHEMICAL CELLS FOR SENSING APPLICATIONS: SILICON 
DEVICE CONTAINING THREE PLANAR MICROELECTRODES FOR ELECTROCHEMICAL 
SENSING ........................................................................................................................................................................... 462
Salvatore Petralla ; Francesco Rundo ; Sabrina Conoci ; Emanuele L. Sciuto ; Salvatore Mirabella ; Francesco 
Priolo 
 
MOTION ESTIMATION AND CORRECTION FOR THERMOGRAPHIC IMAGING IN BRAIN 
SURGERY.......................................................................................................................................................................... 466
Yahya Moshaei-Nezhad ; Jens Müller ; Jan Müller ; Ronald Tetzlaff 
 
MODELLING SUPERCAPACITORS LEAKAGE BEHAVIOUR USING A FRACTIONAL-ORDER 
MODEL .............................................................................................................................................................................. 470
Todd J. Freeborn ; Anis Allagui ; Ahmed Elwakil 
 
DPIV ANALYSIS OF RBCS FLOWS IN SERPENTINE MICRO-CHANNEL ......................................................... 474
F. Cairone ; D. Sanalitro ; M. Bucolo ; D. Ortiz ; P. J. Cabrales ; M. Intaglietta 
 
ELECTRICALLY ACTUATED MICROFLUIDIC BIOSENSORS: A NOVEL SILICON 48 
MICROWELLS DEVICE FOR BIOSENSING APPLICATIONS............................................................................... 478
Salvatore Petralia ; Maria Grazia Amore ; Maria Eloisa Castagna ; Giuseppe Tosto ; Sabrina Conoci 
 
DESIGN AND IMPLEMENTATION OF AN OPENRISC SYSTEM-ON-CHIP WITH AN 
ENCRYPTION PERIPHERAL ....................................................................................................................................... 482
Latif Akcay ; Mehmet Tukel ; Berna Ors 
 
AREA-OPTIMIZED SUB-FF OFFSET TRIMMING CIRCUIT FOR CAPACITIVE MEMS 
INTERFACES ................................................................................................................................................................... 486
Alfio Dario Grasso ; Michele G. G. Vaiana ; Giuseppe Bruno 
 
ACCELERATION OF A PROTEIN STRUCTURE COMPARISON ALGORITHM ON FPGA............................. 490
Árpád Goretity ; Zoltán Nagy ; Zoltán Gáspári 
 
NEW ECCII-BASED ELECTRONICALLY CONTROLLABLE CURRENT-MODE 
INSTRUMENTATION AMPLIFIER WITH HIGH FREQUENCY PERFORMANCE............................................ 494
Leila Safari ; Shahram Minaei 
 
OPEN-LOOP ALL-DIGITAL DELAY LINE WITH ON-CHIP CALIBRATION VIA SELF-
EQUALIZING DELAYS .................................................................................................................................................. 498
Yury Antonov ; Kari Stadius ; Marko Kosunen ; Jussi Ryynanen 
 
INTEGRITY ANALYSIS OF THE SIGNAL TRANSMITTED TO A 4G LTE MODULE....................................... 502
Andres Alfonso ; Luis Perdomo ; Francisco Santamaria ; Francisco Amortegui ; Francisco Roman 
 
ACCELERATED RECONFIGURABLE STRING MATCHING USING HARDWARE-SOFTWARE 
CODESIGN FOR COMPUTATIONAL BIOINFORMATICS APPLICATIONS ...................................................... 506
Venkateshwarlu Y. Gudur ; Amit Acharyya 
 
IMPROVING COMB ALIAS REJECTION BY EXPLOITING CERTAIN CLASS OF 
PALINDROMIC POLYNOMIALS ................................................................................................................................. 510
Gordana Jovanovic Dolecek 
 
A COMBINATION OF A DIGITAL FOREGROUND AND BACKGROUND CALIBRATION FOR 
A 16 BIT AND 200MS/S PIPELINE ANALOG-TO-DIGITAL CONVERTER .......................................................... 514
Robert Loehr ; Markus Stadelmayer ; Juergen Roeber ; Frank Ohnhaeuser ; Robert Weigel 
 
POWER-EFFICIENT DYNAMIC-BIASED CCII ......................................................................................................... 518
G. Barile ; L. Liberati ; G. Ferri ; L. Pantoli ; V. Stornelli ; F. Centurelli ; P. Monsurrò ; A. Trifiletti 
 
ANALOG REALIZATION OF THE QUANTUM DERIVATIVE OPERATOR ....................................................... 522
F. Acar Savaci ; R. Ugras Erdogan 
 
DESIGN OF A SUB-1-V NANOPOWER CMOS CURRENT REFERENCE ............................................................. 526
Raffaele De Rose ; Domenico Albano ; Felice Crupi ; Marco Lanuzza 
 
MULTI-STANDARD RECONFIGURABLE RF FRONTEND FOR COMMUNICATION AND 
LOCAL POSITIONING ................................................................................................................................................... 530
Elena Sobotta ; Niko Joram ; Frank Ellinger 
 
ON THE USE OF VOLTAGE CONVEYORS FOR THE SYNTHESIS OF BIQUAD FILTERS AND 
ARBITRARY NETWORKS............................................................................................................................................. 534
Francesco Centurelli ; Pietro Monsurrò ; Pasquale Tommasino ; Alessandro Trifiletti 
 
CLASS-AB CURRENT CONVEYORS BASED ON THE FVF.................................................................................... 538
Francesco Centurelli ; Pietro Monsurrò ; Alessandro Trifiletti ; Gianluca Barile ; Giuseppe Ferri ; Leonardo 
Pantoli ; Vincenzo Stornelli 
 
A FULLY-DIFFERENTIAL CLASS-AB OTA WITH CMRR IMPROVED BY LOCAL FEEDBACK.................. 542
F. Centurelli ; P. Monsurrò ; G. Parisi ; P. Tommasino ; A. Trifiletti 
 
VHDL IMPLEMENTATION OF FWL RLS ALGORITHM ....................................................................................... 546
Davide Bellizia ; Pietro Monsurrò ; Alessandro Trifiletti 
 
DETERMINATION OF SECOND-GENERATION CURRENT CONVEYOR NOISE-MODEL 
PARAMETERS ................................................................................................................................................................. 550
Matija Alanović ; Dražen Jurišić ; George S. Moschytz 
 
NOISE MODEL FOR SECOND-ORDER TWO-INTEGRATOR BIQUAD USING CURRENT 
CONVEYORS.................................................................................................................................................................... 554
Dražen Jurišić ; Edi Emanović ; George S. Moschytz 
 
A COMPACT SUB-1V CLASS AB OPERATIONAL AMPLIFIER FOR LOW-VOLTAGE 
SWITCHED-CAPACITOR CIRCUITS.......................................................................................................................... 558
S. Del Cesta ; A. Catania ; P. Bruschi ; M. Piotto 
 
COMPACT ELECTRONIC SYSTEM FOR COMPLEX IMPEDANCE MEASUREMENT AND ITS 
EXPERIMENTAL VERIFICATION .............................................................................................................................. 562
Mitar Simić ; Goran M. Stojanović 
 
 
ADDITIONAL PAPERS 
 
SIMULATIONS OF THERMOPHORESIS IN MEMRISTORS.................................................................................. 566
S. Kumar ; J. P. Strachan ; R. S. Williams ; Ziwen Wang ; Yoshio Nishi 
 
SYSTEM-LEVEL MODELING OF MICROFLUIDIC NETWORKS FOR HYDRODYNAMIC 
BLOOD PLASMA SEPARATION .................................................................................................................................. 570
M. Kersaudy-Kerhoas ; W. Mielczarek ; M. P. Y. Desmulliez 
 
Author Index 
